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The papers collected in this issue comprise the written record of a rain-soaked meeting 'Living Light 2018' held in April 2018 in Cambridge, UK (figure 1). This conference is a part of a bi-annual series founded in 2014 as a testament to the pioneering works of Jean-Pol Vigneron on the study of light management by living organisms. The aim of the meeting series, which we hope is also reflected in this volume with its 10 contributions, is to explore the interstitial and common spaces between the physical and biological sciences observed in the amazing colour variety of living form.
Investigations of structural colour dates back to the Enlightenment in the seventeenth century, starting with Robert Hooke [1] , who understood that the colours of certain beetles and birds must be due to the presence of 'thinfilm structures'. Since the start of the millennium, research efforts in the study of the ecology, optical properties and design principles of natural optical structures have accelerated and matured enormously. Now, current research on this topic is an active and multidisciplinary field encompassing optical and biological function as well as evolutionary significance, but also material design.
The development of more sophisticated techniques and standardized methods to understand the mechanisms of light management in living organisms significantly catalysed the field. In this context, the work of Gruson et al. [2] provides the tools to address, in a quantitative and standardized way, the optical response from living organisms with structural coloration. The work of Mouchet et al. [3] provides an example of how nonlinear optical techniques such as third harmonic generation can unveil the multi-excited states of the fluorophore molecules embedded in the beetle's elytra and their contribution in the tailoring of the beetle's optical response. Similarly, the work of Jacucci et al. [4] shows how the anisotropy of the highly scattering network responsible of the whiteness of Cyphochilus beetles can be revealed using back-scattering cone techniques within a light microscope.
While defining common methodologies and standardizing techniques to characterize optical appearances is necessary, the understanding of how such displays are perceived by different species, e.g. for use in communication, is equally important. Stoddard et al. [5] show how artificial stimuli that are often used in ecological experiments might look very different depending on the observer. This contribution highlights the importance of considering the limitations of the studied biological system and the biological relevance of the findings and that a wider generalization of the results is not always straightforward. For this reason, a diversity of techniques is needed to characterize the huge collection of optical effects observed in nature. This issue discusses a broad variety of coloration strategies found in different organisms in nature (figure 2). Goessling et al. [6] report light management strategies of unicellular organisms in the example of the girdle of the concentric diatom Coscinodiscus granii. Structural colour is more regularly observed in multicellular organisms across the plant and animal kingdoms. Here, structural colour is in detail described in plant leaves by Steiner et al. [7] , in primitive moth wing scales by Kilchoer et al. [8] , and in the blue feathers of peacocks by Freyer et al. [9] .
There is no doubt that this research area holds value for more research with impact into society and technology. The diversity of light management mechanisms is, for example, pivotal to inspire new technological applications as demonstrated in the review of functional nanomaterials for photosynthesis by Swift et al. [10] .
What characterizes the form and function of in vivo structures and forms its genetic basis? We do not know yet. Brien et al. [11] investigate in this direction by showing how in Heliconius butterflies structural coloration can be connected to multiple genes by investigating different crosses.
Many open questions regarding the in vivo development, the precise optical function and the ecological implications of these structures remain [12] . We hope that the breadth of studies reported in this issue reveals that this interdisciplinary research is rich and active. The assembly of work published here will assist to inform the broader questions of science thinking about structure and function, in biology, engineering, chemistry, physics or materials science, as well as in architecture, art and design. 
